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24 None 102.9 Normal Normal Normal 1×103 
48 - 102.5 Dropped Dropped Normal 1×104 
72 - 103.1 Normal Normal Normal 1×104 
96 - 102.5 Normal Normal Normal 1×105 
120 - 103.1 Normal Normal Normal 1×105 
144 - 101.6 Normal Normal Normal 1×104 


























24 None 103.2 Normal Normal Normal 1×105 
48 - 102.9 Normal Normal Normal 1×108 
72 - 102.5 Normal Normal Normal 1×108 
96 - 102.7 Normal Normal Normal 1×107 
120 - 102.1 Normal Normal Normal 1×107 
144 - 101.9 Normal Normal Normal 1×106 
168 - 102.5 Normal Normal Normal 1×107 
 























24 None 100.7 Normal Normal Normal - 
48 - 102.0 Normal Normal Normal - 
72 - 102.1 Normal Normal Normal - 
96 - 102.5 Normal Normal Normal - 
120 - 102.3 Normal Normal Normal - 
144 - 102.4 Normal Normal Normal - 












Observed values Accumulative values Rates 




1 10-2 1×106 6/6 0/6 15 0 15/15 100% 
2 10-3 1×105 4/6 2/6 9 2 9/11 80% 
3 10-4 1×104 3/6 3/6 5 5 5/10 50% 
4 10-5 1×103 1/6 5/6 2 10 2/12 16% 
5 10-6 1×102 1/6 5/6 1 15 1/16 6% 
6 10-7 1×101 0/6 6/6 0 21 0/21 0 
7 PBS  0/6 6/6 0 27 0/27 0 
No of rabbits in each group was 6, while total rabbits were 42. 
The percentage of mortality was calculated according to the method of Reed and Munch, (1938). Proportional distance = % 
mortality above 50% - 50% / % mortality above 50% - mortality below 50% . The LD50 of S. Typhimuirum (ATCC14028) 




Results of Challenge/Protection test against S. Typhimurium applied at 70 days post 
immunization. 
 
Vaccinated groups No. of animals challenged Morbidity Survival Percentage protection 
R1 10 3 7/10 70 
R2 10 0 10/10 100 
R3 10 2 2/10 80 







The recovery percentage of isolates from the human, animal and insect enteric sources. 
TTB = Tetrathionate broth,  
SSA = Salmonella-Shigella agar 


















15 4(26.6%) 3(20%) 
3(20%) 
TY1, TY2 TY3 
Cat 
CT (1-15) 




















15 1(6.6%) 1(6.6%) 
1(6.6%) 
HE13 





Colony morphology of Salmonella isolates. 
Isolate 
SSA BSA 
Morphology Diameter range Morphology Diameter range 
TY1 
Straw colored with blackish 
center 
0.9-1.5 mm Black colored 0.8-1.5 mm 
TY2 
Straw colored with blackish 
center 
0.8-1.5mm Black colored 0.75- 1mm 
TY3 
Straw colored with blackish 
center 
0.75-1 mm Black colored 0.75-1.5 mm 
CT 7 
Straw colored with blackish 
center 
0.5-0.75 mm Black colored 0.5-1mm 
SP 6 



































Straw colored with blackish 
center 

















































































































































































































































































































































24 None 102.9 Normal Normal Normal 1×103 
48 - 102.5 Dropped Dropped Normal 1×104 
72 - 103.1 Normal Normal Normal 1×104 
96 - 102.5 Normal Normal Normal 1×105 
120 - 103.1 Normal Normal Normal 1×105 
144 - 101.6 Normal Normal Normal 1×104 
168 - 102.2 Normal Normal Normal 1×104 
 





















24 None 103.2 Normal Normal Normal 1×106 
48 - 102.9 Normal Normal Normal 1×108 
72 - 102.5 Normal Normal Normal 1×108 
96 - 102.7 Normal Normal Normal 1×107 
120 - 102.1 Normal Normal Normal 1×107 
144 - 101.9 Normal Normal Normal 1×106 
168 - 102.5 Normal Normal Normal 1×107 
 





















24 None 100.7 Normal Normal Normal - 
48 - 102.0 Normal Normal Normal - 
72 - 102.1 Normal Normal Normal - 
96 - 102.5 Normal Normal Normal - 
120 - 102.3 Normal Normal Normal - 
144 - 102.4 Normal Normal Normal - 











Indirect hemagglutination titer in the four group of rabbits 
R1 R2 R3 R4 
Day 10 1:16 1:8 1:8 - 
 1:4 1:16 1:16 - 
 1:8 1:16 1:16 - 
 1:8 1:32 1:32 - 
 1:16 1:8 1:8 - 
 1:16 1:8 1:8 - 
 1:8 1:8 1:8 - 
 1:8 1:8 1:8 - 
 1:4 1:16 1:16 - 
 1:16 1:16 1:16 - 
Day 20 1:32 1:64 1:32 - 
 1:16 1:32 1:32 - 
 1:8 1:32 1:32 - 
 1:16 1:32 1:32 - 
 1:16 1:64 1:16 - 
 1:32 1:32 1:32 - 
 1:32 1:32 1:32 - 
 1:16 1:16 1:32 - 
 1:8 1:128 1:16 - 
 1:16 1:64 1:32 - 
Day 30 1:64 1:128 1:16 - 
 1:64 1:64 1:32 - 
 1:16 1:64 1:64 - 
 1:8 1:64 1:64 - 
 1:32 1:256 1:32 - 
 1:64 1:128 1:32 - 
 1:32 1:64 1:64 - 
 1:32 1:64 1:64 - 
 1:32 1:128 1:64 - 
 1:64 1:64 1:64 - 
Day 40 1:128 1:512 1:64 - 
 1:64 1:256 1:128 - 
 1:32 1:64 1:256 - 
 1:32 1:64 1:128 - 
 1:64 1:256 1:32 - 
 1:64 1:64 1:64 - 
 1:128 1:64 1:128 - 
 1:64 1:64 1:256 - 
 1:32 1:256 1:256 - 
 1:128 1:64 1:128 - 
Day 50 1:256 1:64 1:128 - 
 1:128 1:64 1:64 - 
 1:64 1:32 1:128 - 
 1:32 1:32 1:64 - 
 1:64 1:64 1:64 - 
 1:32 1:32 1:64 - 
 1:128 1:64 1:128 - 
 1:64 1:32 1:128 - 
15 
 
 1:32 1:128 1:128 - 
 1:128 1:32 1:16 - 
Day 60 1:64 1:32 1:8 - 
 1:32 1:64 1:4 - 
 1:16 1:16 1:8 - 
 1:32 1:64 1:16 - 
 1:8 1:32 1:16 - 
 1:16 1:16 1:4 - 
 1:64 1:16 1:4 - 
 1:16 1:8 1:16 - 
 1:32 1:64 1:32 - 
 1:128 1:32 1:8 - 
Day 70 1:4 1:16 1:4 - 
 1:4 1:4 1:2 - 
 1:16 1:8 1:4 - 
 1:8 1:4 1:4 - 
 1:2 1:8 1:8 - 
 1:4 1:2 - - 
 1:8 - 1:4 - 
 - 1:4 1:8 - 
 1:4 1:4 - - 
 1:32 1:32 1:16 - 
 
